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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an inspection 
method by which resistance increasing defects including 
disconnection and leakage defects including 
short-circuits of a semiconductor device are efficiently 
detected. 

SOLUTION- Leakage defects 8 including short circuits 
and resistance increasing defects 28 including 
disconnection can be inspected in a nondestructive and 
noncontact way, by detecting a magnetic flux 11 inducted 
by an OBIC current 6 which is generated when a p-n 
junction 1 both ends of which are short-circuited by a 
conductor 600 is irradiated with a laser beam 2 by a 
fluxmeter 12. Inspection in process of the previous step 
can be performed by using a path inside a chip or a 
wafer substrate and a conductive film adhered to the top 
surface of the wafer substrate as a current path of the 
OBIC current 6. Inspection of a mounted chip can be 
performed by using the path inside the chip, the wiring 
on the equipped circuit board or the like. 
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tt&ttftt&gl&ftfc V \£Z.ZX 

mmvtc.&$immtf&*>wx% oBicwssmmn 

&mc S QU I DflSsfcff 1 2 S:KISt-*©*«S*IWR»» 

s ®4tsQu i D«*tf 1 2 ommtmnxw** ^x 
&2><diz. & j p^<-tz>fe&>x&z>) . 

[0 0 6 7] OBI CW^^mtfHKmtj^ttlt& \y 

-VV-&MkgMW.X-&Z>fr u-if tf- A 2 

S QU I DVmtf 1 2 (D«M^S«H^ Ufc* 
-7x7N$:^t-S©^il^"efeS^i:^^-5o 

[0068] mi (D^mmommz-D^x. m 

5©7n-fir-hS:#iU {?f1±T, |2|3, 4, 1 

3, 1 4*jmmmLte&t>mm-?&. zzx^ miz 
e>tc-rs 0 

[0069] i-f, 7iA100 ©^ffl^BlC#S'[±^ 
DC 1 0 1 jfflmLtdWM-e. 7x/M0 0 ottMfti y ffi 
L»2 0 1, 2 0 2flt5:fct.Bl-B2r^i«#:6 
0 0t«f^„ i^{C. 7x/M0 0tSQUIDi« 

iti zomm%toz>» -jmiztt.xgs>m*)&-3V2> 

te?t)K &mmLtf*£<te*)&P}X3bZ>o 9xA10 
OtSQUI Dfl&fcff- 1 2 ®ra*^fiES®»&ti*»l! L J& 
^«gfflT?nrig?5e|5gyja^SZ.fc*^S. 0. 1mm 

[0070] rxizffifeiD is—vym 5 1 u 

ZfflMU U-ift'-A2(D^*&^x/N±(Dp-n^ 
^feSfig{C-&*3-ti:So 
[0 0 7 1] ?^tC, SQUID^*Itl 2&^x/M 0 

o omz-smimfoxmiittx \s-*?¥-.l<dmjij$l 

S QU I D^mit 1 2 ©iWXOffiatfiHKS:, 

^aeoT-s^-rso ^ffi^*^s^*Aic^sh^ 
mmz&t>2>nt squi Da*tt 1 zotpjixosm 

t>\ ^x/M 0 0 £ SQU I D«*fH 2©gg|th®g 



**ifcti»T*as. *mmno)m&. wbbmw 

< fc& l/-if Vf-i*<Z>&,&&g^ SQUI D«*tt 
1 Z(D&M^ mm (H4) T*JLT, «8tt»JmbfiP 

201, 202 sj^iWSiWaKl'. -<^se 

fchgSBcfc* «fc o KiWJ&t S. 
[0 0 7 2] fcKtfxAfcSWS-rC, U— !ftf-i»2 

flswtcat^v^T, wj*^£S 5 stents, -ft 

/N) tf-t#T?fcv^*£Bu 3BBB6*5 2"tfW«RS5 
U «Wt-9CHW35-arcay^>f > • T>^5 5T*« 

bfe#oTOBICflB»8*lftW=«*5l'^ l J' * & 

B I CWB8£fl«fca*r*»®fc**- ?xA_h 2( 

T©jWW»OBIC«B8*«W*. l/-W-^<7> 

[0073] OBI Cmm%.®Mt>\ JEft&tiffifr, 
&SA«#1--5o S3 (b) (Z)i§^<fc^C«BU: 

o b i cwms&Mv&f-uz 

123 (c) ©»^*31ciWBB»&JWM"SBIi J 

#*o b i ciwstsfilt', o b i cmmtm 
©p-n«&i fc^cjaftsft-cv^rtawi 5 

Tfe^ST'CD^Sl/— tfSQUIDflfctJttgrr*. ifc 
gefc^Kf SODfeSMCl*. i25©-7D-a>S^ic^b 

fc «fc e> c mtt^ nx v ^ s^mzsm-m^ * u 

# -t ;^S<D)^JS^ & 7^ cfit&fii feytutciS^ bT 

&gmm-tnrt&^° mss-c-ttOB 
i cmms tec u - * ^ ^ 

fcfiW«»&ft5. H3 (b) £03 (c) 2M>v?:*b 
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fe «fc S teJMVMMZm j&Jftfc©iSEl/- ; 9* 

[0 0 7 4] mttS^ttaS^S^fc^OB I CW* 
«LfeftS £vHi^***OBIC«IW { »9S 

CH#&B^&) «rJW*< 

iSjfeSl'-lf SOU I D«U£VM±-t<D£«i: l/— if* 

«fiftilS:*te^tr&T«^ttUi«fc^. OB I CJISft 

[0 0 7 5] ffl. n^y^*>Wfil«f®afl[S:SW.«> 

[0 0 7 6] WS««r»c^A^y^ 

[0 0 7 7] *j5U#&r**-*-©B«T* f-V-Wm 
^—tf^sy^ODffi^ffeg&HSbfe** SQU I D5: 

[0 0 7 8] *»wc**3£a£^-ifSQUiD«4:i/ 

^b°-cv^*m»^>x<z>iapsSre^*sia#fPS#^ l J 

t 0 ?gS4 8 8 nmCDA r I/— If S:«V^»^, 

©MPffctf 0 • 8 0t^L EWfKIW*«1 3 7 0 n m 

*0 0 7 9] IK. ±EBWrW*»2^'5'^Kfi»*« 
«Bffi»S:=lfta-t S^Si: bT, fx/M0 0 cD^g|$tSi 

^©^««s6 o otc*y««9iy ffib«PB i -b 2M 
50 ^t«)©#@3^®©se^^«m& J «^^ :i: ®^ 2 ^ 
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Tvft-rzzt 0 2 0 li****^ * 
are, (a) , (b) »^n^igiBffl^^»K^ 

0T*&a„ ^iM@HH5^SI^^2Mi^S^M^i:b 

t&, «?L»ir^5-9A (ad «t:*ft*ru»£© 

Ttt. ^*>*>U*-fK (TiSi) ^artfl/HS/UI* 

>f k (co s i) mcofmw)T±mm^ 

y-y (w) ©j^fc^yanrefcEv^rfctfT?*. i 

^cPft£3;fv5 : fc<Z)T*%&V\> 02O£#Rfrt6k, * 
HA1S«2 1 0&tffS2SAl@a«2 1 2tt, 
**l#ri£*£fcbfcl8llT% OB I CWfm^mm* 

ssK^atfss i ma i mm 2 1 o«#^tt, \a.£hjZ 
^©p-n«^c»b-coBic«aw)«aaH»ft» 

AbTV^AK. g^t* J *> J ^< *^ 
#J{C&, n$3fctMB«2 3 3k pM»£2 3 0 k 

"WR«a*V«p-n«^7 1 6lCl/--^-A2«H- 
£4%£k, *£n>** M$24 3, £1»A1R»MR 
2 10. n3SHR^3>**H»2 4 6t:»&«Hi 
»«q^a*lOBIC««2 6 3*««^'t6. *^ n 

mmamz 4 1 k paattwBW2 3 1 t-e^sns 

§210, nsaajsis«=i>a»^h»2 4 4&ii*«« 
«j»«g»s;atioB 1 cm 2 6 1 

[0 0 8 0] *fe, «Wff«W»2MBIiAiK2 1 2 
©#£1*, O B I C*»M>*8(6ffl»«:J&*"?£ 6 P - n 

m. 1-2 jtifflsgBSLRtfiB 2 mw&£Mm*n&-$rz> 
<D-&m&&& < * y . ^HHfiso^^i^** k& 

nS3iHIMKW2 3 3 k P MS«2 3 0 kT'0S5c2*l£ P 
-n^7 16li, V— >flf-A2»*UTfeSSfu*i 

s§#j&&-e£&vvk«)0 b i c«ftttasn*:v ^ b** 
u nsaaawsw 241k vm»sm 2 3 1 k«£ 

aWp-n«&7 1 5{Cl/-^-A2«hh*4%6 
k, pSffiK»(B«3>*^bW2 4 5S:/i'bT*l*A 
1B9S2 15,1- 2«ISHmn^K&M2 2 3 5, H 
2J1A 1SMNR2 1 2, l-2JHB88B?LaS*&»2 2 

34, fiiAiiii2i4, nwsmsm^y** h 

«J2 4 4lCj:y«!{Sffi»*^S*lOB IC««2 6 1 
»Ui8:3gbTV*5*£*>« H»(CbT*ft**W0BBII)i 

oTOBIC«»ECMBHS»«:J»RT?*5. tot, V* 
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Jg£ fc < T l/-f^-i»0lMC± 'JOB I C«8# 
SfcTU **UC J:S«*«* 11SSQUI D«*tt 1 2 
■C«ffl+ * 3. ktc «fc »J x « U - * * 

too8i] y -^fcKjtraffiffi***^ 

122 0 (b) ©fifODIg, 2 1 2<Z>f£2A 1 

©|£Pg<D02O (b) k|SICfam©»T®2:H2 0 (c) 
icbibl". 02 0 (c) tc0atbfe«5HT*tt, fcH5## 
£U^k£lci/-1tfi8Mtc#e>OB I Ctt^t 
5 «fc e> ft«Bt**SV nSS&fCfl^cn > * * bi§IS 2 4 4 
lC«8ttSn"r^S*l»Al«S»2 14k24 3®3SfR 
3>*^haJlcSgttsn-Cv^i*AiBJW2 13k 

7 1 7tl/- tfRBttlCfc*). »£=l>#?hgP2 4 3, 
fglJfAie3^2 1 3, <J-?M68 6, «1»A1B! 
»2 14, n3ttflftfB«3>** hg|S2 4 4£iI60B 

[0082] U— IfSQUI D«Tf ««MW«tftffi"eS fe« 
) £g|2 4{c3-r o 02 4 (a) jWW»ttf©je£U-- 9*S 
QUIDt, 02 4 (b) *qW»8W«iaE^---9 , SQU 
I DtfU 02 5^BMMB3f<^*>^®WiffikW»ll»f€: 

cused ion beam, **>f^>bf-A) $:«V^-CAX«J^C 
^ya^*»©T?ifc6. H2 5-Ca%1KBB*aG*ttKI* 
@g2 0ic^bfeCMOS©«tkHbT% *fe6Warc 

izmt&wmimm^^xmmin,. 025 (a) tc 

10 6k, ffiR=J>^^hgP24 3, £1»A1B8»2 1 
6, 1-2MP^^?L3PBJ«^«2 2 3 3, H2MA1SB 
IS112 12,1- 2®^g§^?L3 ! B«^2 2 34, fl 

jgAigBi&2 1 5, nmmmmy**^® 24A * 
msob i cmm*u *®»iSBa*i i^u 

SQUID^Itl 2(C«fcy«tttiS*l&. 3(DJ:e)^^ 
D-k7.T*#?>tVfe^02 4 (a) T»*S. 3©k^ffl 
v ^ i/-- !?<DtfcR& 1 0 6 4 n mt, ^ >V -JOMffiMfr 
feBSWU SQUD^*ft^>V^_h®^0. 5mmSI 

tifeomtcsasbfe. 024 (a) -e^iafeitrarFic 

40 a&n6»VN3>N5XhtfH2 5 (a)(0717fflp 
3i/h7XMC«am £©{*«:JS»Lfe«. 02 5 

( b ) o^mit^^Pis 2 8 4 -e^-r «t e> ftWM^wis:. 
FiB&/BwT2<Bffi, «infemic^y^fc*= 
r©-t>->^;i/-em#bfc^c u— 9 s s q u i 

BI2 4 (b) T'fe-2>o av>55BraB%Lfc2flWfC*V^3 
50 fcp-n»£7 1 7iCS?Jtb-CfeOBIC«^©mtt?> 
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ntfi. mtmz*>wmicBznx^z>, z.<Dm^M^ 

WMrtMV* 02 5 (b) £jggW?*fcl«2 8 5T?/tf 

*kh&2 8 6f^m^s>^of£MmsmMmkmm<D 

]K^5T;^Pf§(7)^ffitCfcl/-+i i SQU I D#«8rC**. 

[0 0 8 3] m. *$&gmm9B&£Lx. 

fH©j£fl|jb^-e££. ^-&fc>1^ ^-y^iiBSrltffl-t 
X. ^y^»B^*fc<8^--xh*4ie«5^a)*ttW 

[0 0 8 4] j^T^y*-^*®*^®^^ 

ffiV%fc-9->^";W±a/jN-*i£0. 1 8 /tmfflB i CMO S 
^D-feX&ffl^Tiaft-SJSSbfc, 3jfAlIB|g©LS 3C 

1 ^ >V ^*>f Xtt 3 . 1 mmOTf 1 0 0 H°>© 
QFP (Quad Flat Package ) >T-*J%, ^tf> 

tc^ftxESD (#««!t^) sflfifc&trvv. »s©««;w 

,$*) ©Sitffofe. j^Stl/— «fS QUI DSSJCJ:S« 

QU I DtC iS^reii. 1 0 6 4 n m©?&fi© 9 s 

UfeSQU I DTflSWfctfeffibfc. 02 2 
ttlCUfefl^S^bfe^U-tf SQUIDS 02 
3 > & ^ & U— 9 s S Q U 

IDitM. «■* (a) (b) 

^»S:-arto3. 5 mmD©1K«T»S>S. *^ 02 2 t 

02 3 fc*tt<C«!W<iv ^ 02 2 tCfcty<0 2 
3CD^aM©3>h5Xh7b^'b^M^fe3&S%i© 5 
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iLfeifc-e**. aw»©n>h:7*Mi, squid 

2 2 (Cit^ £t?> «B»bfc*frT»3tl#bfcH 2 3 © 

mttztzm^hx^z. mz. 022*5^023 
o&*x\ (a) *t£t>*>*B&y7)v<m£ (b) -r 

^*,S,a-9->^l/©#|{S:Bit^5o 02 2T*ttlS#© 
jiv \WS^rettJfcv 02 3 T*ttSS#©3t^#^F"e 
SSItAW. z.twmmt&£z.*>\i. 02 3© 

JEU-ifSQUI D#&&#t£ - £ "C% flS5*?*54vC 
v^LSI^tflciS^fc^t*^^©^© 

20 ©^y^fc^t-sfctf)©^;*^ fxbyn^ 
f&J*fcifS:**oT^S»&fc:tt. *!WB***V^ ^© 
<fc o tt* h ©fe*©iSS* ^-^Wu^mT v 

tft6«#l«t83^hfiJ:tMII^ 

■ess. * fc, nflKcWMs Lsifxa; < ^ 

[0 0 8 5] r^lC, *|§^©^2©^^g^ffi^CoV^T0 
30 ®&#!!LTi$WcUif5!-fS. 

[0 0 8 6] H2©HS^ffitt, /tv^r-yftb"ClBlB 

^©XPfiSrltffi-t-S^r©^'^**. #tc, 7U9 

f-S^fe^-ro 06«, *||^ffi©±S«fi!cS:^-t 
SESHTffeS. 07{±> 06©nf©^*f^T^S5 L y 

^3 0 1 ©#pfe?§£®m©MS:ii^ - tsfc«>©0t% 
(a) , (b) i*-e*i**iu-i vKwn^vsmMX 

^R5©«^©^W^»lffl0t*feS. 
40 [0 0 8 7] *"f, ^UZXHWttCoV^, 06&#^b 
T85i^1--2>„ JfcilrejBWCjKCT, 07£#flgU <»W 

1 li, ms&a«4 0 1 ±tcK >v ^© * * X\ 7 U y 
50 SL5:RSV^^^ U— 9"*©m^&l4*^ < ^ ( Jft?#T©i&K£ 



(14) 
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(dt/ux 5 o i ^mfctE-rz. ~^-e&, -£©-3P 
fc<, ®mmcz*&z>i-vzf3 o i©ft?#T#-e#<2>©# 

[0088] mmizmm^mek-tz&oyfDfrZTFLt^ io 
0 3, 2 0 4« -t&t>*>c i -c2<Dmtm^n 

©.fc^&jtfetj.fcvv, 
[0 0 8 9] 

oTv^&swrtsi:^ mm.mmt.oB i c 20 

v^^SrSWB-tSfeAJC. «fcl/t, E97 (a) MS 

7 (b) fc«Hbfc#&*«>iirtfeiWW"*. 1a 7 

y-ir^pa^S*^®*****"*"*^^ CMOS 

-efgsfcbfe>f >/*-*ia»©fl*HI^^&*5Sa9K 

ift <b *W» ICJH^T V ^ i t S %©Tfc < . 

[0 0 9 0] £1*, -f>^-*EB»&«Mt'tS*f8M)' 

S. pf^>*M«OSih5^* CKT, PMO 
Sfc-TS) 3 3 111 ni!ft£fdlT«a*Vf-n^x;i/ 
3 0 3©4ncj£j&£*Vt33y, 

* p +fefc«cfi^3 04L #- ymm* 1 &tw- h 

«®3 1 0 1 T'flStegStVTV^o nfl?>*il/MOSS 
Y^yVX.* (WT> NMOSfctS) 3 3 2lt V- 4 
*&Xf KU>f n +Jj£WHo3 0 5 t, 

MX 9 2%X$¥- h«^3 1 0 2T?«rat3ttTVx$. 
[0 0 9 1] «Wc >f>^-*fetf^&fe«>©*SKtc 
oWtBfflir**. A*SB7-3 1 1BNMOS3 3 2&tf 

pmos3 3 i5st&<z>y-h«isJc*e»anTv^6. Hi 

jlffi?- 3 1 2ttHSh^>^'X^©KU"<>«i}3^Sa 
nTV\«. PMOS3 3 l©y-*ttH6©«WHa3E 
$|1 0 1 2^ NMOS 3 3 2©V-XliEK*S*U'»& 

mgHMwa*?- 1 o 3 2^fcsswa*i"cv^. piss 
3 o 2n h 7 ©*«*&*»?■ 3 1 o^memmi \ 
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0 2 2KLfSSftS*lTV^<6. 4r3»'J-^^Btt. *u«£® 
i:a3y4iI»J©»#*5j*UTv*<&. ■£©#*©•££■=> 
^T, ®?S®K4 0 l±T'£<DWMtfMtVTmif*X2> 

[009 2] («&1) :U-^B8 1ttPMOS3 
3 10)¥-bWM3 1 0 1 1. nfi;i;3 0 3»t 
tzMfe. 1-&*>t>>f- h»MilK9 1 Mbfet&t* 
S„ Z(Di&&\ZtttteZ>CD& AAifitf-3 1 DWSKS 
tifefB^I (H6-et4asU'tv>ftv^ i:, 3 

o i o nfeH 6 ©BH8S 1022, -e&s. ^©» 
■&icwu y bfc»£tc. n?x;i/3 0 3 

£pS!®f£3 0 2ffiM©p-ng^l0 0 l^OBIC 

wmft&Mti&z. 

[0 0 9 3] (M&2) : y-*fc|»8 2ttPMOS3 
3 l<DV-XWfat. n^x;i/3 o SjWafcl/fc*^ 
ZL©«^*f{C*Sa>»i, PMOS3 3KDV-* 
«H7b^^atlfcllI6CD«iWgl 0 12t, 
jg^f-3 10«8KS4xfcH6©BSWl 0 2 2, T'feS. "t 

20 y-^WftWWebfc*^ n^iWO 

3i:pSS£iR3 0 2©|ffl©p-n!fc&10 0 ltfOBI 

[0094] («^3) : y-?fcH88 3ttNMOS3 
3 2©>f- h«S3 1 0 2t. n+mtiMW%3 0 5^ 

js»ufc»#T?»s. ^©»£*rtcfc<&©tt. A#SB?- 
3StR«SS8?-3 i o*fl^s*ifcH6©B*8U 022, 

n +ttimm 3 0 5 £ pM»£ 3 0 2 ©|ffl© P - n 
30 1 0 0 3 #o B I c««®5ffi®i:«ss. 

[009 5] («^4) : 'J-^^Pfi84tty-h«S 

3 i o 2 i: pi?®fS3 o 2 jWSfcbfc»£. -Tftto*. 

^ICJfcS©!*. A*^3 1 lfc|lI«ffiOB^S (06 

1 03 2, ^©#^tCt), U-^^P(6A^#fcb 

n 30 5tp MfflK 3 0 2 ©H© 

p - ng^? 1 003^0BI C«6©«4Wi:4:*. 
[0 0 9 6] »CMOSf^XTIi;©J:^41 

[0 0 9 7] ?^(C, «mmA^P(5©#^5:I5iBH-r?»o 0 
7 (b) tt, Bae^bfcUWf^^s^y^a o i 

CMO ST'S^Ufc>f >;-?-^IUIi«&©m-?-«|ji©»Tffi^ 
50 SKWlCa«Ufe*>©T?**. «*W*««ttEa7 (a) 
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^i#i5&L-T*-& 0 07 (a) <D%^h\t. n?x;i/3 

o 3 0wzn+wmm3 o 7amre>*iT^s,&©# 
aw^o ^©n+«fi^3 o itewmmi 0 12 

^^£*lTV^„ ^pg{^ ig#S&*:fcW62 8 1,28 
2£^bT^6o 3©M&tin+l£ifcM^3 0 7©«1£ 

EI6cDtt^@^i o i 2i:, g®B&38-y-3 1 ojb^gg^ 
$*xfcig6(Dge«ii o 2 2. i-^*5t>, n©4§ io 

*KRB2 8 1, 2 8 2##£bfc^{Cli. nlfi^ 
303t p§i!»K3 0 2 ©RB© P - nSS^ 1 0 0 1 IZ U 

[0 0 9 8] sfcgeSBEMK?*)* H6JCa<i-«fc-MC. Hi 
©HS^fiSH^. 2@m©«SSiSt t JfflbS|52 0 3, 2 0 
4 »J ffi U» 2 0 3 , 2 0 4 ©{Mitt, 

;&©£ e» K^«*^C*-6«BT*f>^P8WfflBlK: <fc »J , *T 
tfJS&SZliii:, *©^fc&SBSMbWaB»IR4 0 l_h 

[0 0 9 9] *»BR»Jffibtt2 0 3, 2 04 

<mt&b*c i -c 2mzmm£cmmmz£ 
T&mz.mvxibz>. as 1 ©ssfie&ffltfcJSfc*/^ 

©«Sf»^e>?B£i-£^£&ffi^£^^ 
-C'fcJ^tf, «M!&*lCtllS&»fS4 0 l_t(D-&^Wi& 

■5,, ZL©Jce>^ft«!l*f^aW«i4 0 2^ 

i-esffi-rsawi i. -tcwaRtrfttftf* squid 

T*. flWrSWn?**^ v -?<D 2 SSfflBI©«»BEE«lJ£# 
Bflgj&S^KHi. p-n«te©Wtt#*&*i*****' < 
tfOBICtifeWlt'tsrtH JSU:©BW*»&W 

[oioo] %zay^mwmmz.^x, m 

8(D7U-?V-h\C$£^X. mSme, 7, 13, 1 
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[oioi] *-r> m5&»^4 o i±©«8Emymusp 
203, 2 0 4©^&, mmcom^^nx^^n 
mz£vmm?z>o ±M©jty, w^cto-aa, 
t-£BMig#^"&©-e-i±&<. isrttfcRywsasfeJS 

S[Ug&»ffi4 0 i±©«SBBI«'r, ilDW»l8»£#R 

<, m».m'<m^x^o^mmx\ fcaastfasa 

T^S^m&Stf, SQUI D^-ftft 1 2 SH£"*"<&. 
^ICiotli *y73 0 1 ffiCSQU I DOSCtf- 
12 5:aglTtiJ:V>. 9Mf-A2 fcjBWU 

I/— »ftf- A20#*.5:f77'3 0 1 ©3tffi{S(!ltC-£fc>-fr 

s 0 *»^ffi©«te>tc^<v^3 o i©agg«awfflb 

T V !f If - A 2 li* s> ^ 3 0 1 ©»®M 

[0102] mz u—v^-kz ^Mm^x^-v ~j 3 

0 1 ©£*«!»**. ^y^SOlfdSfiCSQUID 
«SWfl2ftHftbfe»&tt. 

4, ^^^©W§P©*T'^ 
X*)fo\ I/-- 9\£-J*K.*6*"y7S 0 l©^ci:3 

b#ic, «#©tfcfflfc&twc ««fH8*©*as«:ttc«> 
a. ttaHK*T»-f-^«:s/N*i«»e>tiaiv^t±. sw 

&matcomB®.mt, f^3oi±® u— if ^- ^ 
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